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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition for 
determining HDL cholesterol through simplified 
operations by formulating carageenan to a reagent for 
detecting the substance formed by bringing a sample into 
contact with cholesterol esterase and cholesterol 
oxidase. 



with choloesterol esterase and cholesterol oxidase to 
form hydrogen peroxide- by the reactions of this 
cholesterol with individual enzymes, and the formed 
hydrogen peroxide is determined by using a reagent 
consisting of peroxidase, 4-aminoantipyrine and 
N-ethyl-N-sulfopropyl-m-toluidine and the like, and at 
least one of carageenan, a copolymer of (meth)acrylic 
acid with lauryl acrylate, and octylthioglucoside is 
added to the reagent to specifically determine the 
objective HDL cholesterol without centrifugal operation 
of the sample. 



SOLUTION: As for this reagent composition for COPYRIGHT (C)1997 JPO 
determining high-density lipoprotein(HDL) cholesterol, 
the HDL in a living body sample is brought into contact 
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its** i ] ±fcumtp<vHh&& y « v 

wt\ (1) #^7^, (2) 7^y;i/8^^^* 

Ri 
I 

(CH 2 -C) i (CH 2 

I 

COOH 

Cfau Ri iiTk^T-xti^^/vST-fo^, r 2 fi- 

(CH 2 ) u-CHs S"C*>9, xfcj\ R i ^TkSfJ^CiP 
*X?&5#^{Cfi, 6 5-8 9-CJ)!), Ra dS^f^S^? 

it, ^a^^v^— e\ 4 -r s /r^^t°y >\ a 

{/N-xf;l/-N-^/ne>-m- h/Kv/yX 
f*3 - t Kn^r^- 2, 4, 6 - MJ 3 - K^ISUS: 

i^^-ria— /^S:«FSW^*-r5*ife^*3V^T, (1) 

ji=7*?~r^^ (2) y/^atxtt^^^ v/^stt9^ 

V S^T? y ht<D^7$}) -7 — N (3) X-f^/U 

it\ SSftfty sK^^^ifs u^^a— /u£ =z u^T^n 
— /uoc ^ x =7 —HRXf^ ^rn — yi-^-^r fc? <^ <£> 

[»#*6i 5Ei^ r^*y±*^jR-<^&*#$ 

[0 0 0 1 1 

(hdl) 3i u^v^/ucD&mfomfcmm&yoR 

[0 0 0 2] 




- y^iifc5!?y/wr^ y ht^^^y-^— , xt* 
(3) ^^^^/u=i^K^b*5W^e>siRsn 

T? V l"»-h t<D=i — (I) : 

H 

I 

-C) ioo-i (I) 

I 

COOR a 

®{&^^ y ^ (Very low density lipoprote 

in;HTVLDLi^5) , ig&StV tfT'vT'f is 
(Low density lipoprotein ; £A~F L D L b & V ^ 7 ) x 
MUSSy^nr-fy (High density lipoprotei 
n ; £TFHDLi:fc^5) O 4 aig^a»JS*LTV^5 0 
# y t° K 7 y 9 is a Vf3\ T ;K y tf* K i: flBK^ 

^nu-xxnww hy^y-fery KXt^y ^«BK^fe« 
[0 0 0 3] B#«*tt*tft*-Ctt, a»»W3g«s:ie 

y */^i^t>i^^^-^*>Su^tt■^^W^-v (M. B 

urstein and H. R. Scholnick; Adv. Lipid Res., 11, 
67, 1973, G. R. Warnick et al. ; Clin. Chem. , 25, 5 
96, 1979) , Xfi^^f-^y/U 3-/i/^HiiLTL 

mb~tz>jjmmm£tix\<^o mm\a^ ttmmti, 

XV y^y^fyii-7^v">Mty|rffiof:l 
r*ubS:dtf**teKW. (iftLtff^ifiLSI) ZtozL, H 

^>o ^tu&a^K^Sr t^<toTit«S:l»t, HD 

x a -/ua^ffl^wsfKKT? g -^^ i - <t ^> ay 

5&&S^Tffii««o (C-C. Heuck, 31, 252, 

1985) tC^oV^T t fltRSfl tLT7#y^V^fB 



# 

skm) Kin*., HDL^ye 9 K77^^3^W 

[0 0 0 4] ftifi, r*t?>4>iii«^S:i^B^b*v^J3& 
6 7 2 0^ WAW- 7-3 4 7 6 0^ ¥fffl$g 5 8-1 

6 5 8 oom v s) o f ^^*J:9fflv^e>^^T 

n -/l/x^7 7 — if t£ «£ 19 n ^fn-Z^^f 

n -/i^* is?—* if \c X 6 »flsRJS<Z>K«2:?S# * tt 

[0005] m%-\£, Mm<D&mw?<&m<Dmm~£n 

t\ #^¥6- 16720 zcDmnmmz 
7K^v^ o ^Hr*fc5?Lt/flg^, vldls^ldlw 

tbTV^o fiF^¥7-3 4 7 6 0^f(-ft BU 

c?)ni/^rn^x^r7-if J:L, feLLDLetft:4rS 
U?*^jR*nLT*5< r i:i^«J: 9. LDL^VLDL(Z)± 

K«fiK*^v r#y stf^w^ji booties: 
mm t (DRfc&mm-tz r. * t^^hd l ^ ? ? u 

[0 0 0 6] ffc^ H. Sugiuchi h (Clin. Chem. , 41, 
717, 1995) ^Sfi)^Wffi-iiJ^LfcffLV^ftt l loV> 

7^n— yl^;*^^— if, U^^n — /l/^-dp-^^— 
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t-CHDLH^y fK7?^^3 ^{^LT^frSr 
HDL77^'>3 ^S:«FaWJ-»J5£i-Sr t&T^Z> 0 

[0 0 0 7] 

-/i^WifcfrifcfciSsv^-C, f*» (ihf|»XttJ4L*) 
20 HfESrfT 5^^^< flHKfcftfTC, Soffit* <z>g!J3£ji£ 

HDL^ u^n — /wco»]^ffi(r*5VN-c*!jffl 

/Vt^rv'^ if) tyt 9 K77^^3^t^^ 
fn-/^(7)K}:l It, HDL77^> / 3 1/<D =1 U 
^T^n— /^^:(7>Sl4?^-^4«•b*V^^^ LDLSt/VL 

30 £ifc<f»ffi#Jftfp-T\ HDL^l/^7P-/^lifi$ 
[0 0 0 8] 

x n — /v=sl ^T"7 ^l/^fD — /u^-^r if 

40 W^^:«*^5fc«><^)WS!liBrilftl^:*3V^T, (l) io^y^ 
(2) 7 ^ U It ^ ? ^ y /i« i: 7 !? y 7 
^ y u~ hi©3#y^ SI/ (3) jrttf-tvtf-ity 
/U3^K^e>jfeSl¥^feaKStL5^»^*< tti 

if i*^«*$ii:. ftuHS^ u^-^-a— yv-t fff 

50 snsfb^ttSraijeLT, «**y^^»3U7 



# 



(2) 7^y/i«XlW^^!);i«i:7!>y^ 
y hk<D^tfv rtj (3) ^^vi^;*- 

^^y-y —^ATl ^l/^rn — /i^^r t? t comm 
[0 0 0 9] 

Ri 



(4) Wl»5p9- 1 2 1 8 9 5 

(2) y/u»£9i>y/w*^ y u~htc9=#y^ 

- (CLA) , mi^Kl***? VA^tkyVVA'T? V 
hk<D^#}) ^r— (MALA) , Xf2 (3) 

[0 0 10] ^S£^L^#^ h 

[ooii] T^^vtt^M^iF^tt-c&sr^ y 

4«i:7!?y^7^yi/-hi:©3#y^ (CL 

a) . ^b<^^^^ y/neir^y/w^ y 

<Z>=u#y-v — (MALA) i Ltlt #SL<fc*\ — #* 
* (I) : 
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I 

(CH 2 -C) 
I 



COOH 

MI.U R. fi^SBJB^Xtt^^K-efc*), R 2 f*- 
(CH 2 ) ii-CH s S"C*>9. xtt. R, ^S^HUBT- 
5 6 5-8 9, ffil<|j:70-8 0t 

fc<9, R x 35Sp«^£"efcS*^^tt, 78 — 

»*L<>*8 3 — 9 T^^tvSft^X 
tt*<Z>iaS:fflV^5r t^-CtSo **5> — Jftit (I) I- 

*5i^t\ y^ie*si«!)igL¥ffitp« y/^KiftOig 30 

*xt^s 0 pfia— «a (1) -c**ixs=i#y-r— ^>Jfi 
n w^fi, T/w*y&« («9x.«, *rhv$j*. xfi 

[0 0 12] t^Wt^^/hU n-^^/l- 
- ]3 - D- ft//V3 If 7 y V fc5o ^mWiCtoh^ 
Tf3\ mm<Dj3 7l?-ri/^ CLA, MALA, 

[0 0 13] *43, ^ISWt-^T, #9*?-ri<'SUl<0 40 
T^*^tt*«SB, t7^o^»fttft©S* 
ft, 7;v*yB[Rt;t©R*ft, ^yKa^fy» 

=3j-^tt#y-v— , 011 ^y7^y;^i, #v/? 
y-^— , a? y ^^u^^A^^gu ^^-i^^^/^^^^ so 



H 



(CH* -C) 



100-1 



(I) 



COORj 

t 2 - xf/Ws^i/;i/7 ^ y h 3 * y v-, x 

fi/y^y»i7?y/v7^ y i"— h t <z> = # y 

[0 0 14] JE(^ f /vf v KK^7^ 

^^7^77°W bfcirt, — £ It^ffl^ 

£*v\> jek**:, #^>i*^y Mx.il #y 

[ (v^^^/^^xi^) ^^^i^ (v^^/lM^ 

>f K) , *y C (v^^/wf 3c^i/^ (>?^^ 

fP7^fK) , #y (t'x/^y^/uhy^wy^e 
^^^7>fK) , ^y ( h y 7«^/vr y/^T>-^^ 

[0 0 15] *^P > gi^^V^T, ^n-/^7-^, Tfcfg^t 

fi, ^^L<fi0. 000 2tl%-l. 0JtS%, 
9»*b<f*0. 0 0 0 5lI%-0. 5fiS%, J 
$?*L<f^0. 001Ii%-0. 2fia%T*fcS 0 
n s/^;— coiRft^O. 0 00 2li%J:^MV^t, 
D L IkZFV LDL77^>3 = ^7 u — /Ui: col 



L 
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ntds-e**v\ afrit i. oii%^ii^isti^, 

[0 0 16] ^ l/7f n-/i/x777-f W^ 1 
(PEG) *Sr*S^S-&Tfl:^tfF»Ufc»*, 

Ittt, Wx.fi, i/a.— K^;*JRtf>»£4*K\ ^Xfcfc 
t&X$Z> 0 3V77n-;Vx777^ar» 

u/m 1 ~9 0 u/m U £ 9 L < f3 0 . 2 u/m 
1-20 u/m 1 T&5o 

[0 0 17] #380!K:*5^T\ fiMStf^n — friPx. 

(Mid Hfc 

3 0 0 mM N J: 9 b < J3 1 0 — 1 50 mM(7)fTffl 

[0018] j&m\z-&frY£. mmm wtx^ik 
jot) {^^xm^mm(om^fft>r^ m^<v?* 

ffJ(7)LD L ^ l/^rn — A^RtFV LDL^ ^ p — ^ 



i LDL, VLDLO^j'^ft 
n U^y^o— /V+O z -» A 4 — =a l/^^>-- 3 -^~V+H 2 0 2 

h 2 o 2 +«BMfctt»fe*J-»i 



tt*) Xtt***ixSfb*» (Mx.S, i®S£ 
ft;**) Sr, ^»<z>*»i£<fc 9tttHU HDL^^f 

[0 0 19] H 2 0 2 ft s&ftKDjjfeX^ 01x.fi, SS^ 

10 J; t9^fe$-^5^ £:as-e#5o «»{fctt*fe#Ji: LT 
f2, 3-A^Kn^-2, 4, 

-f^Tv-K (HT IBA) ^N-^^/V- N- XAsfr 
tVl^-m- f/H i/y (ESPT) H"7^T 
>-^t o y^ (4-AP) 3S#S-e$>?K HTIBA^E 
SPTteO. lmM-5mM(7)MBt% ^:L"C4- 
APfiO. 0 5 mM— 2 mM^fttf ttH'TfS:!^* Siir 

1 0 nm (HT I BA^fflf^I^) % Xf35 4 6 n 

20 nfi<fcv\ 

[0 0 2 0] **BOTDL3^fn- /MBU^/HK3IS 

*-««Ott«»li: LTtt, y^»tt««, BES, H 
E P E S , P I PES4 if<D ¥ y K««Su h y ^^Sr 

30 iM^ISi Lttt, #l£L<tel 0-1 0 0 0 mM N 
J: 9»* b< ti2 0 — 5 0 OmM, &hB^V<^20 
— 2 0 0mMT-fc<5 o *fc, ^ErixbOffifBiKcO p Hfi. 
&^b<f^6. 0 — 8. 0, J: Y) L< HLDLO^ 1 
U^f P-;^t;VLDL(Z)3l/77P^^^i^^ 

i*WftpH6. 5-8. o©<6Hrtt?iafi:aR"t* 

[0 0 2 1 ] 2W^^^>*^P^W^^ffiV^T, HDLn 



(l) 



(2) 



(3) 



(6) 



%fffl¥'9 - 1 2 1 8 9 5 
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[0 0 2 2] giMSSia^Stet^ 3E(-mflER 
/Sit (2) t?4*t5H 2 O z ^ritfeftidJloTa'J^-r 

7xpv7viw y v ^tetfcDm^ftty* ^ t 
bmbej&s; (2) -T??»»*nsaft* a 

^k&cD^fe, 09*. tf, iitlitift^r^fcT^ 

BWB^iailft**^^*), ffllitf, SWBRJ£5t (l) 
<o^j«»-efc*JlBII»», fcSVMiiffliERJSS; (2) (Z>£ 

[0 0 2 3] 

WfCifc^-m, HDL ^ U^Tu—/U(Dm7£Mfe\Z.^^ 
T4^!J ^^W^S^^^f 7 s (A— 1, A-l, B-l 

oo, b-48, c, Eft if) <^iSfcJ:5»«ffc^tott: 

!$B'J£tb6 0 HDL77^^3>'HDLSi;VLDL 
^f^^-f / («f#^A- 1, A-2, f|f^B-10 

o, c t e) 0>s^asi8bj&»ftfcx>. t£*> T/Ky^^ 
n <ofl§*ifettr # y K b so^c Ksrr a ©tf*: 

S/S1~5o-e, HDL^ u^"ru—/U(D^$:mfe't& n 
5R*(^5Jjtt^-tl^t 5 r ^ «8 L < , 

^feo/c 0 :ti(^tl, #3BW"CW:, HulE^^ny*- 

^TTKy^^w^^K^^^ir-r^flgR^^^+gs:^ 



[0 0 2 4] 

10 V\, 

(Wmmt. 6, 39, 1978)(D^&{Cl*CTfTo^ 0 
tfjtCte, /-/l/Ml 6ml^ N EDTAtMJ!)^! 
16mg, ^3»4g, ft<Wy?A3. 2g, Wfi 
fb^hy^AO. 8 gSriPx.fflEWL.fco 
MfiOJtfiSSrfftSLfco fc, JfcMl. 2 l coit 

finite, V3«F2 0 g, Hffc^y 5 g, RXfmt 

thy-)^5 g«rtt»7ki 0 0ml tcS#LTM«L 
20 fc 0 itfi 1.0 6 3 (DtkMMte, tt:£ l . 21 OmffEht; 
mWi3 0 m 1 ^*SSS7k7 0m 1 £^?P LTPM Lfc D * 
fcjfcfil. 0 0 6Oltl»lt ^3*2. 5g£rffM7k 
9 7. 5mll:8jUltBKU:e lOmlM^ 
Wlz.±m<oiLffii. 9mlSrAn, - (7> _LJBi-JtSi 1 . 

2 1 c^i^mffi 0 . 8ml Sra#t»-C»d^^S« U is^ 
1?Srl O'C-CS 0000rpm2 0 B^WJifrfr Lfco iS'k 

#ys»T«, Mc±mmm:vtm 1 . 21 ht^t© y 

ftfil- 0 6 3 <£>itSfK 1 - 6ml i: itS 1. 00 6^ 
30 J£fi#£2m 1 ££:SJlLfco r^iS'^f ?r 5 0 0 0 0 r 
pmTMt^Mf-iS'kU #y t° K75^ VSrHIiR 

[0 0 2 5] ^gi|2 : y^;— CQtfeaggJ 
»Mlt#Wcyt°K77^v'3>'©^, LDL 
091 0 // 1, S^HDL^)2 0 n 1 (CI, 0. lMy^i 
ifgSffl£ (pH7. 0) 0. 3ml N 5 0mM-3-^ 
Kn^V-2, 4, e-hya-K^y/^y^Ti/K 
(HT I B A) mikO. 0 2ml, RXMk^K {rfxi 
40 >y$~t£kl TkmWiO. 4 3ml»IU 37tt5 
^ra*DfflLfco «cV^T, ^»SftbT*3U^fc0. lMy 
Xl8IS(pH7. 0) 0. 1ml, 10mM-4- 
APO0. 0 5ml, lmg/ralJto^W*^ 
— Hfgit&5 fi 1, n lx^xi=2— /Um^x^— if (v-^l — 

— e (y ^/i/^^-irJR^aiteftjfe) #iou/mi 

(MS;fiL, WT^)f 3(^)n-OTG, n-HTG 
S^SMLWO. 4u/mlOTLt) ^0x./c o 

3 7t"C5»rajftlLfcS, 5 1 0 nmCtJltSR 



(7) 
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—S3f»<z> () rt<z?ffi«, #7^>-^fcmi**o. i 

mala \ y^8t7i>y^r^ y f-^oo^ 
#y-^--es>9, MALA^iciEttsftfi^ wis 

soa : ^^i/y^yitt^f/ur^ y is— h t 
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* C S A : T ? V^mt^^V ?VT9 V h t<D=*tfV 

COA:7^ y/^»t^^/vr^ !)^ hirco^^y 

SLA: 7f 9 y Sl/T? V h t 

0> = 7t*y-^— ts>0, soA(o«i^i2*i-s«*«, * 

n-OTG : n -Or? ^/U— 0 - D -^^^V^ J 
is KT?&5 0 

n-HTG :.n-— jS-D-ft^tf?/ 

SML : i/z 
[0 0 2 6] 
[ill] 





(%) 


LDL77^>3> 
lfi?F* (%) 


' HDL77^v3 > 
Kl§^ (%) 


CIA50 


0.001 


44.1 


83 .2 




0 .005 


76.5 


77 .6 




0.01 


93.1 


70 


CLA54 


0.001 


46.5 


78 




0.005 


91.3 


63.1 




0.01 


96.5 


57.9 


CIAS 5 


0 .001 


71.8(91.7) 


19.7(6.6) 




0 .005 


90.3 


30.5 




0.01 


95.5 


68.1 


CLA70 


0 .001 


81.7(96.4) 


9.6(-6.6> 




0.005 


90.6(97.1} 


19.3(3.2) 




0.01 


93.3 


78.2 


CLA77 


0.001 


78.3(97.1) 


18.1(5.9) 




0.002 


87.8 


43.5 




0.005 


92.9 


76.8 




0 .01 


96.2 


84.6 


CLA80 


0.0002 


66.4 


1.3 




0.0005 


78.2 


11.8 




0 . 001 


80.6(99.0) 


32.8(5.6) 




0.002 


89.2 


56.7 




0.005 


95.1 


72.1 




0 .01 


95.7 


90.2 


CLA89 


0.001 


30.6(66.4] 


ll.K-5.6) 




0.002 


63.5 


42.4 




0.01 


89.4 


70.6 


CLA92 


0.002 


59.8 


72.1 




0.01 


88.6 


89 
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(8) 
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(%) 


LDL 77^'>3 > 

(%) 


(%) 


MALA70 


0.002 


60.7(50.1) 


32.4 




0.004 


78.6(76.2) 


47.6 


MAIA78 


0.002 


73.2(59.8) 


14.5(0.8) 




0.004 


83.9(91.2) 


25.4(-1.7) 


HALA83 


0.002 


86.6(95.1) 


42.9 (4.4) 




0.01 


94.2 


80.9 


MALA89 


0.001 


55.4(83.5) 


2 . 5 




0 .002 


100 


3 .6 




0.01 


89.3 


70.3 


HAIA93 


0.001 


41.9 


16 .6 




0.002 


86.2(94.5) 


29.7(9.7) 


SOA72 


0.005 


80.9 


75.6 




0.01 


88.7 


73 .1 


SOA70 


0.001 


68.3(77.0) 


38.9(27.8) 




0.005 


80.6 


63.4 


CSA79 


0.001 


58.5(30.6) 


33.3 




0.01 


94.3 


96.2 


COA72 


0 .05 


29.3(63.0) 


13.7(56.8) 




0.01 


8.7 


9.3 


StiA65 


0.005 


43.1 


40.3 




0.01 


71.9 


60.4 



[0 0 2 8] 







LDL77^'/3> 






(%) 


mmm (%) 


w&m (%) 




0.02 


9.5(90.1) 


2.2(-4.8) 




O.05 


0.6(91.3) 


1.7(-7.0) 




0.01 


5.4(91.4) 


9.4(1.7) 




0.02 


5.4(91.6) 


6.9(2.4) 




0.05 


7.1(91.4) 


8.4(2.2) 




0.1 


12.5(92.1) 


9.5(4.4) 




0.2 


21.0(92.0) 


9.6(8.7) 




0.01 


3.6(91.6) 


2.K-4.8) 




0.02 


8-9(98.2) 


6.5(-3.5) 




0.05 


7.1(94.7) 


13.1(3.5) 




0.1 


8.9(90.3) 


4.2(3.5) 




0.2 


14.2(89.1) 


10.5(8.7) 


n-OTC 


0.01 


88 


75.5 




0.04 


92(94.1) 


10.8(8.2) 




0.1 


98.2(98.8) 


8.2(7.6) 




0.2 


96.6 


7.6 


n-HTG 


0.04 
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